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Aims
To assess the relative impact of health, work characteristics and perceptions of work on absence and performance.
Methods
Cross-sectional survey of two public sector organizations (n 5 505). Data were analysed using multivariate linear regression to assess the individual and combined influence of each class of independent variables on the following: days sickness absence, spells of sickness absence, VAS performance and presenteeism.
Results
Characteristics of work were weakly associated with days absence and performance. Perceptions of work were more strongly associated with performance than absence. Measures of mental health, rather than physical health, had the greatest influence on ability to work. Poor health had a greater impact on work performance than work absence. When considered together, health variables accounted for the largest proportion of explained variance in both absence and performance when compared with characteristics of work and work perceptions.
Introduction
The impact of health on work is complex, but has generally been understood in terms of absence from the workplace, termed 'absenteeism', or remaining in the workplace despite illness, termed 'presenteeism' (1, 2) . The costs of work absence have consistently been demonstrated to be high. The Chartered Institute of Personnel and Development reported that the average cost of sickness absence in the UK increased by 2.2% in 2005 to a total of £601 per employee per year, up from £588 for the previous 12 months (3). This cost was highest in the public sector at £645 per employee (3) . However, presenteeism accounts for 1.5 times more working time lost than absenteeism, and costs are higher because it is more common among higher paid staff (4, 5) . The costs of reduced productivity due to mental health problems alone have been estimated at £15.1 billion per year to UK business (4) (5) (6) .
Research has shown that work characteristics and conditions of employment, as well as an individual's perceptions of work, are occupational risk factors for absence and reduced performance in the workplace (7, 8) . For example, differences have been found in the reasons for sickness absence in manual versus non-manual employees, with musculoskeletal and mental health problems being the primary reasons identified, respectively (9) . Likewise, the perception of having a degree of control over work tasks may lead to increased presenteeism 1 and reduced absence, as employees are able to adjust their work (10) .
A UK study found that perceptions of work and health symptoms were associated with both self-reported performance and sickness absence (11) . Furthermore, perceptions of work and symptoms had a greater influence on performance than absence (11) . Included among perceptions of work are relationships between colleagues and team pressures, which may have an impact on the decision-making process. Employees with a high degree of social support in the workplace may be more motivated to remain at work while ill as a result of this support (12) . In a qualitative study, Dew et al. (13) found that for some employees the workplace provided this socially supportive environment allowing individuals to remain at work while ill, while for others the social environment became a burden leading to an increased likelihood of taking sickness absence.
In summary, there are a number of factors influencing an individual's decision to take sickness absence or to remain at work while ill. The relationship between health and work is complex; further clarification of the interactions between health, work characteristics, perceptions of work, work performance and absence is necessary. The aim of this study was to assess the relative impact of health, perceptions of work and work characteristics on both absence and performance.
Methods
The Well-Being in Work Partnership was established to carry out a multi-disciplinary programme of research examining the relationship between health, well-being and work in South Wales, using a mixed methods approach (14) . This included a cross-sectional workforce survey, which forms the substance of this paper.
Employees at two large public sector organizations, a Local Authority and National Health Service Trust, were invited to participate in the survey; these two organizations employed a significant proportion of the working population in the local area. An e-mail was sent to every employee with an internal e-mail account, estimated to be 2600 individuals, asking them to complete a questionnaire via a secure Website. In an attempt to maximize response rates, two reminder e-mails were sent after the initial invitation, and a prize draw (gift vouchers) was offered as an incentive. Data collection took place over a 6-week period in January and February 2007.
The self-completed questionnaire contained standard questions on demographics (age, gender and marital status), educational history and socio-economic status (15, 16) . Work characteristics included contracted hours, how often and how many extra hours are worked, whether individuals take breaks, availability of flexible working hours, ability to work at home and whether the job involves lifting, standing or sitting for longer than 30 min, repetitive movements for longer than 10 min, concentrating for long periods (30 min or more).
Perceptions of work were measured with the Work and Organisation Assessment Questionnaire (WOAQ) (17 (18) . Boring work was also included as a perception of work (11) .
Health was measured using three scales: the General Health Questionnaire (GHQ) (19) , the Short-Form 12 Questionnaire (SF12) (20) and EQ5D (21), each of which was scored according to the authors recommendations; scale scores were used in all analyses.
The dependent variables assessed in this study were selfrated sickness absence and work performance. Two selfreported measures of sickness absence over the last 12 months (number of days absent from work and number of spells of sickness absence lasting a week or more) were included. Performance was self-ratedon a 0-10 point visual analogue scale (VAS) over the past 30 days, where a higher score indicates increased performance. The Stanford Presenteeism Scale 6 (SPS6) (22, 23) was also assessed where a higher score indicates greater interference with work.
Following initial descriptive analysis, multivariate linear regression analyses were undertaken to answer the following four specific questions:
What is the impact of health on work?
Linear regression was used to assess the relative impact of health variables on each of the absence and performance measures.
2. Which characteristics and perceptions of work are associated with absence and performance?
Individual linear regressions were carried out for each of the occupational risk factors (characteristics and perceptions of work) to identify their relative influence on the absence and performance measures.
3. What influence do the combined health, work characteristics and perceptions of work have on absence and performance?
Linear regression was then used to appraise the combined influence of each class of variable (i.e. health, work characteristics and perceptions of work) separately on the absence and performance measures with each set of variables entered as a separate block (i.e. three blocks of variables).
4. What is the relative importance of health and subjective characteristics of work on absence and performance?
Finally, to assess the overall impact and the relative importance of health and perceptions of work on absence and performance, all significant predictors from the previous analyses were entered into a regression model. The effects of classes of variables (i.e. health and perceptions of work) were considered in the statistical models to counteract the effects of inter-correlation between related variables in regression analysis. The health variables were entered into a forward model as one block, with perceptions of work added to the model as a second block. This order was then reversed. This revealed not only the relative distinct contribution of each of the classes of variable over and above the other but also the degree of overlap.
Missing data were minimal and under 5% of the sample in any case; the possibilityofinteractions betweenvariableswas assessed and none were found. All analyses were conducted in SPSS 14.0 (SPSS Inc., Chicago, IL) for Windows. The Multi-Centre Research Ethics Committee for Wales gave ethical approval for this study.
Results
A total of 505 individuals completed the online questionnaire (an estimated response rate of 19%).
Seventy-four per cent of participants were female with a mean age of 40.3 years (SD 10.5). The demographic and health characteristics of the population in addition to the perceptions of work variables (WOAQ) are shown in Table 1 . The majority of participants worked full time ($31 h per week, n 5 433 86%) were on permanent contracts (n 5 428 87%) and half reported that they were responsible for the supervision of other employees (n 5 244 49%). The demographics of the sample included in this study were similar to the demographics of the population from which they were surveyed. At the population level, 59% of employees were aged between 36 and 55 years, 77% were female and 81% were employed full time.
The mean number of days off work over the past 12 months was 7.5 and the mean number of spells off work over the past 12 months was 1.0. Mean VAS performance over the past 30 days was 7.3 and the mean of the score on the Stanford Presenteeism Scale was 13.8.
The relationships between health and each of the outcome variables are shown in Table 2 . The GHQ, long-term illnesses and the EQ5D health state were all significantly associated with number of days off work ( Table 2 ). The GHQ, SF12 mental score and the EQ5D health state were also significantly associated with spells off work (Table 2) . However, relatively little of the variance in absence was explained by these models (R 2 ,4%). The GHQ and EQ5D were both associated with VAS performance (Table 2) , with the GHQ explaining 47.5% of the variance in VAS performance. The GHQ, EQ5D and SF12 mental score were all significantly associated with the SPS6; again, GHQ explained the largest proportion of the variance at 38.1% (Table 2) .
The relationships between work characteristics and perceptions of work and the absence and performance measures are shown in Table 3 . The perceptions of work were associated with number of days off work although the amount of variance explained was ,1%. None of the work characteristics measured was associated with spells off work (data not shown). However, both of the perceptions of work scores were significantly associated with spells off work. None of the work characteristics measured was associated with VAS performance; however, both of the perceptions of work measures were significantly associated with VAS performance. Only contract type was associated statistically with the SPS6, although it only accounted for 1.3% of the variance. Again both of the perceptions of work variables were significantly associated with performance as measured with the SPS6. For the influence of the combined health, work characteristics and perceptions of work on absence and performance, only those variables that were identified as having significant relationships with each outcome measure from Table 3 were included in this analysis (Table 4) . Health and perceptions of work were significantly associated with number of days off work. When looking at the number of spells of absence, both health and perceptions of work demonstrated significant associations; however, the amount of variance explained was very small. Both perceptions of work and health were associated with VAS performance explaining 10% and 23% of the variance, respectively. Health and perceptions of work were all associated with the SPS6 score, with health explaining the largest proportion of the variance at almost 15%.
The relative importance of classes of variables (health, characteristics of work and perceptions of work) was assessed, although in these analyses both work characteristics and presence/absence of long-term illness were excluded, as these sets of variables were not significant in the previous analyses.
When entered into the model first, health accounted for 2.9% of the variance in number of days off work and 5.2% of the variance in spells off work. When perceptions of work are entered into the model second, they increase the variance explained (Table 5) . When perceptions of work are entered into the model first, the proportion of the variance explained decreased, while the proportion of the variance explained by health increased slightly (Table 5) . Both health and perceptions of work explain more variance in performance than in absence. When entered first, health accounted for 22% of the variance in VAS performance and 14% of the variance in SPS6. Entering work perceptions second accounted for 23% of the VAS performance variance and 15% of the SPS6 variance (Table 6 ). When entering work perceptions into the model first, there was little change in the amount of variance explained (Table 6 ).
Discussion
In this study, health variables accounted for the largest proportion of explained variance in both absence and performance when compared with characteristics of work and work perceptions, although the amount of variance explained was small. Considered individually, characteristics of work were only weakly associated with absence and performance (and not at all associated with spells off work or SPS6 score). Perceptions of work were more strongly associated with performance than absence. When assessing the relative importance of the three different classes of variables, health and perceptions of work were more strongly related to performance than absence. Furthermore, the Characteristics of work are not reported here as they were not associated with spells off work or VAS performance in the previous analysis.
NS, non-significant. health variables accounted for the largest proportion of explained variance when compared to perceptions of work; the additional proportion of variance explained by perceptions of work to health variables is relatively small. The GHQ was the most consistent predictor of both absence and performance, but both the SF12 mental score and EQ5D score were also associated with absence and performance, all of which measure facets of mental health. The SF12 physical score was, in contrast, the least associated with absence and performance. These findings suggest that mental health, rather than physical illness, has the major influence on an individual's ability to continue work. This is consistent with previous reports that mental health problems are closely associated with sickness absence, presenteeism and long-term incapacity for work (24, 25) . Our results relating to perceptions of work are consistent with those of Hansen and Andersen (12), who concluded that work-related factors such as relationships with colleagues and degree of control over work tasks were more important than personal circumstances or attitudes in determining an individual's decision to go to work while ill.
In terms of the limitations of the study, it is important to stress that as a cross-sectional design was employed, inferences cannot be made about causality; a longitudinal approach would be required to clarify the nature and direction of relationships highlighted in this study. Although a number of strategies were adopted to try to maximize the response rates to the survey, they were lower than anticipated. Non-participation is a major challenge for health surveys and response biases can be problematic. People with experience of poor health or very positive health behaviours may be more likely to respond, while men, younger people and those in lower socio-economic groups or occupations may be under-represented (26). In line with this, the participants who completed the survey were predominantly female and working in modern professional, clerical and managerial roles; although their age, gender and contract type were broadly similar to the demographics of employees in the whole organization, they may not be representative in other variables. Social issues, such as mistrust of strangers or suspicion, can also affect the response rates (27) . Due to the socio-economic and cultural context of the region in which this study took place (14) , research fatigue and attitudes towards participating in research may have contributed to the low response rates. Care must be taken in generalizing from the results of this study to other occupational and social contexts. People who were in the hard-to-reach groups that were underrepresented in this sample, i.e. those who are most disabled and/or have very physically demanding jobs, are arguably most at risk of loss of work as a result of ill-health and future work should focus on capturing data from these groups. There is the possibility that common method variance may have biased the findings. Method bias can inflate or deflate relationships; therefore, we would argue that given how little variance was explained if method bias was present then it is most likely that we have underestimated the effects found (28) .
The study had a number of strengths. To our knowledge, it is the first in the UK to specifically investigate the individual and combined influences of health, characteristics of work and perceptions of work on both work absence and work performance at an organizational level. This enabled us not only to identify some of those factors that contribute most to an individual's absence and performance at work but also to identify the aspects of work with the greatest promise for effective interventions. Finally, we have demonstrated that in using absence as a marker for health-associated work compromise, researchers may have significantly underestimated the impact of ill-health on work.
There are implications for both human resources and occupational health; in future developments of psychosocially orientated work retention and rehabilitation interventions, those focused on the reduction of the impact of health on performance rather than exclusively on absence could have considerable benefits, both for the employees with health problems and for their employers. The use of pain management programmes, in particular, has highlighted the benefits of earlier intervention and targeting of modifiable risk factors for chronicity (29) . It would seem feasible that this model of intervention, 'early and targeted', could be transferred into the occupational setting.
The findings of this study highlight the impact of psychological distress as measured by the GHQ on work, particularly in terms of performance. Mental health problems can be particularly difficult to manage in the workplace for a number of reasons, including stigma, difficulty establishing the legitimacy of complaints (30) . The present study demonstrates that work-related interventions should focus not just on the individual and their health condition but also on the psychosocial work environment and work culture.
The findings of this study may be used to generate hypotheses for further research; they have also highlighted the need to understand the impact of health problems on the workforce not only from a bio-medical perspective but also in terms of the psychological pressures and the social context in which the employees work. The complexity of the relationship between health and work is evident; the needs of people may vary according to the type of health complaint and job, as these can affect absence and performance in different ways. Improving the psychosocial work environment could have some benefits in terms of the well-being of employees and in reducing presenteeism.
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